[Abnormal cardiac activity in mice in the absence of peripheral serotonin synthesis].
Serotonin (5-HT) controls a wide range of biological functions. In the brain, its implication as a neurotransmitter and in the control of behavioral traits has been largely documented. At the periphery, its modulatory role in physiological processes, such as the cardiovascular function, is still poorly understood. The rate limiting enzyme of 5-HT synthesis, tryptophan hydroxylase (TPH), is encoded by two genes: the well characterized TPH1 gene and a recently identified TPH2 gene. Based on the study of a mutant mouse in which the TPH1 gene has been inactivated by replacement of the beta-galactosidase gene, we established that the neuronal TPH2 is expressed in neurons of the raphe nuclei and of the myenteric plexus, whereas the non-neuronal TPH1, as detected by beta-galactosidase expression, is expressed in the pineal gland and the enterochromaffin cells. Anatomic examination of the mutant mice revealed larger heart sizes as compared to wild-type. Histologic investigations indicated that the primary structure of the heart muscle is not affected. Hemodynamic analyses in mutant animals demonstrated abnormal cardiac activity which ultimately leads to heart failure. This is the first report linking loss of TPH1 gene expression, and thus of peripheral 5-HT, to a cardiac dysfunction phenotype. The TPH1 -/- mutant may be a valuable model for investigating cardiovascular dysfunction such as those observed in human heart failure.